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Responsive to the office action dated July 17, 2009 

REMARKS 

Favorable reconsideration of this application is requested in view of the following 
remarks. 

Claim 12 has been amended as supported by the specification at page 56, lines 13- 
17, page 57, line 10 - page 58, line 24, and page 59, line 29 - page 60, line 1 . Claim 24 
has been amended to correspond to the amendments to claim 12 as supported by the 
specification at page 57, line 10 - page 58, line 24, and page 59, line 29 - page 60, line 1 . 

Claims 12 and 24 have been rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite. Applicants respectfully traverse this rejection. 

Claim 12 has been amended to include a term "expressing a protein", and it is 
clear that the cell produces the protein. 

Claim 12 also has been amended to clarify that the result measured in the 
presence of the test compound and that measured in the absence of the test compound are 
compared. 

Further, claim 1 2 has been amended to include the value of "about 20 % or more" 
as a lower limit to select particular compounds, Le., MIP-3a inhibitors, and further 
amended to include the language "as a candidate compound for" to clarify that the 
compound screened by this method is a candidate for a substance that exhibits the 
brain/nerve cell protective action. 

Accordingly, claim 12 is well defined and clear. 

Claim 24 has been amended to correspond to amended claim 12, and claim 24 
also is well defined and clear. 

Accordingly, this rejection should be withdrawn. 

Claims 12 and 24 have been rejected under 35 U.S.C. 1 12, first paragraph, as not 
complying with the enablement requirement Applicants respectfully traverse this 
rejection- 
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In the present application, the screening method of claim 12 is used for 
identifying substances that decrease a signal transduction activity in a cell between the 
MIP-3a protein or its partial peptide and MIP-3a receptor, i.e., suppression of MIP-3a 
expression (see page 10, lines 19-26, page 16, lines 14-17, page 56, lines 10-20, and page 
57, lines 10-21 of the specification). In claim 12, the screening method identifies a 
compound that decreases the signal transaction activity between SEQ ID NO: 2 and SEQ 
ID NO: 8, i.e., a MIP-3a suppressant (see page 10, lines 19-26 of the specification), as a 
candidate compound for a drug that exhibits the brain/nerve cell protective action. This 
rejection seems to question whether there is a nexus between the MIP-3a suppressant and 
a neuroprotective action. Example 2 of the specification (page 104, lines 28 - page 105, 
line 31) shows that cerebral infarction is suppressed by suppressing a function of MIP-3a 
(see page 1 05, lines 29-3 1 ), and thus a potential brain/nerve-protecting effect of the MIP- 
3a suppressant is evidenced in this example. 

In addition, claim 12 requires that the compounds identified by the claimed 
method decrease the signal transduction activity at least about 20 %. Thus, claim 12 
limits the identified compounds to those that highly suppress the MIP-3a activity, and 
accordingly, the claim is directed to a method shown in the specification to identify the 
candidate compounds for a substance that exhibits the brain/nerve cell protective action 
with reasonable expectation of success. 

Further, as shown in an article in Natxire.com attached hereto, in a pharmaceutical 
field, a "screening" by a biochemical assay is used to identify primary hit compounds 
(see page 453, left coin., second para, of "Drug Discovery" available at 
http://www.nature.com/rat^ The hit compounds "then go into 

more screens to see if they have physicochemical and pharmacological properties that are 
not too incompatible with making a drug" (k/.)« If the hit compounds pass such further 
screenings, the compounds as lead compounds undergo further rounds of biological 
screenings (see id. and middle cola lines 1-4). Thus, the "screening" method such as the 
method of clam 12 in the drug development field would be used to identify primary hit 
compounds, i.e., candidate compounds, among others for a target drug by determining 
whether the compound have particular properties, which indicate potential of a desired 
efficacy, such as decrease of about 20 % or more of the MIP-3a transduction activity, by 
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a biochemical assay, and further tests would be conducted to find whether the candidate 
compounds have the desired physicochemical and pharmacological properties to be the 
target drug such as the brain/nerve cell protection action. 

Accordingly, by the method of claim 12, those skilled in the art are able to 
identify a compound, which suppresses about 20 % or more of the MIP-3a activity, as a 
candidate compound for a substance that exhibits the brain/nerve cell protective action. 

Claim 24 is a method of screening a substance as a candidate compound for a 
substance that exhibits the brain/nerve cell protective action by measuring and comparing 
a binding activity between the MIP-3a protein or its partial peptide and MIP-3a receptor, 
i.e., suppression of MIP-3a expression, instead of the transduction activity thereof recited 
in claim 12 (see page 10, lines 19-26, page 16, lines 14-17, page 56, lines 10-20, and 
page 57, lines 10-21 of the specification). Because the decrease of the binding activity 
also is an indicator of the MIP-3a suppression (see id.), for at least the same reasons as 
discussed for claim 12 above, those skilled in the art would be able to identify a 
compound that decreases the binding activity between the MIP-3a protein/partial peptide 
and receptor by about 20 % or more as a candidate compound for a substance that 
exhibits the brain/nerve cell protective action, as required by claim 24. 

Accordingly, this rejection should be withdrawn. 

In view of the above, Applicants request reconsideration of the application in the 
form of a Notice of Allowance. 



Respectfully submitted, 
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Screening for drug discovery: 
The leading question 



technology feature 



AD pharmaceutical researchers know 
the feeling. Somewhere out there 
must be that elusive molecule — one 
that will inhibit this enzyme or activate that 
receptor In the way they want and without 
causing unwanted side-effects. But finding it 
Is another matter. For small-molecule dru^ 
— the mainstay of the pharmaceutical 
Industry — time-consuming and expensive 
screening is needed to pick out promising 
candidates from the vast number of natural 
and synthetic compounds available. Testing 
large numbers of compounds to see If they 
produce an appropriate biochemical or 
cellular effect is usually one of the first steps 
in the drug- discovery pathway, and ways of 
making this screening faster, more effective 
and less expensive are in continual 
development 

A positive response In a first round of 
screening in a biochemical assay identifies 
the primary 'hit* compounds. These 
molecules then go into more screens to see 
if they have physicochemlcal and 
pharmacological properties that are not 
too incompatible with making a drug — if 
It passes this filter, a hit becomes a 'lead' 



Lead compounds then undergo further 
rounds of chemical refinement and 
biological screening before finally entering 
clinical testing. With a good deal of luck, 
your lead might eventually be approved as 
^a drug 12-15 years after testing began. 

But all is not quite as it should be in the 
drug industry. Estimates vary, but in 
general analysts agree that each major 
pharma company needs to launch three or 
four new products a year in order to 
sustain the present level of growth. A 
glance at the chart cm the right shows that 
productivity over the past few years has 
been well below this level with the top 20 
pharma companies averaging just over one 
new launch a year. 

Increasing the number of leads is thus 
high on the drug-discovery agenda. 
Foreseeing the coming deficit, companies 
implemented a number of strategies In the 
late 1980s intended to do this. 
Combinatorial chemistry was used to 
generate larger libraries of compounds for 
testing, and high-throughput technology, 
including increasing miniaturization and 
automation, was deployed to screen these 




Total F«D spend ^-Heworodbc& I 

R&D spend versus new drug launches 
by the top 20 pharma companies. 

libraries more rapidly. But despite 
tremendous advances in all aspects of the 
screening process, chiefly the increased use 
of automation, these improvements did 
not bring about the expected rise in 
productivity, and the industry's drug 
pipelines still look decidely thin. 

Advocates of high- throughput screening 
claim that the technique is still in its infancy. 
"High-throughput screening is not 100,000 
tests a day. its 100.000 tests every day." says 



AUTOMATING THE SCREENING PROCESS 



Mm iv < .!rs rin 1 ;'!n:iii >'J. Mm" ii m.mUii:'. ritv lew hlr-'i 

jJin'iij'.lipur m ra'iiiru 1 , f.u iuiv K.i\ -\n\rh ,iit< i:t in: null i- i.e.; r v » A 
i i it'll it ii 1. 1 <\ w ni I* 1 1: iv. "ii.MiJt'E'niriii .isil K.iii \>y\ 'ii \:\ l li' - 
\<.>: :ic>> rljjhf. \ Mivji >rn rn nv.v »!\'.". Htr 'in KM Mil) 

livitk.":, Md II ..»\ ni.-ikiti*: muy » if. !i ["»•«$■»■■ : it i 1 - H! 
l"iKii*liif ■!n£;v , fvnl"iiiiji. 1 ;>r*:if:»: phi'in^ Uii" c«'«n: J »>iif:;f , : . .\ 

ril.ljt.M |.»h:H I'lVi (.-liruol ■ f'Ji|Vin\ iniJ.lb.-il -.in;; >!> li'.'lt-- 
.! »f:ii. \U -.':U J vv:iii.h silk t'M" i urn" "n til r«T">lv. i:.kr<v 

ihrsi* running Hhi'ifiii'v iifocis ftillrit«ir;:ii*.. 1 |»l;mnin:i mh\ ;i 
it i::;it ii i n-.'i n l> • iliV» i i\ r' >i ig :j :"l Li in. 

"L" -An- -I:! i I In: it u s > . «n (lu Mi_;ii- |«iv il.u Mills;, \m\t 

.-i i l jiiM i\|H >M "«i }»■'•' i!i:ih' I his r.u, 1 It p'.ii t :i >\ in .i 
I, '> flunk *:;r,s I'li. ii ml -virbri »1 ir! t'\ct nli\i* nf ['Ii-;- 
Ai[ioi:ui.:;n 1'iitliiri si up. j • omp ii iy LusmI in K^Mmi I l\. 
v :;itli MJ t ;|»lM-s iii;;li 1 1» ' I'l^lnn :l r«-^-i til j j t'i|iii|Vnn ni . i'-Ul 1 1 i f : 

l::tMCkul' supi-iK-divi!' i iii.iiui-;i i m-i if cl>i ih»» ■ • h: :.-ilv h> 

v.'iriri >.n s Ar« . .in ihi*\ k-j)«i r..» *jri i.\ouJI , \ I i»'t«:i*« 
i <••.'.■] .is-.;!'.- ..„■ |>Uninii>^ • c i 1 1 m -r »h.in !r. Mi..- |in.\p-i i - .'I 
ki i-|iiiit; Hit* mrui- luiist ririoniil .iv.;u • running. 

Alt' 1 (lill.'.'l.llV A\ !Ulj.»l»'f t;. til II II' , lliyJl-sjtM ■UL v h|Ji:i 
m I erf. Ill;- 'n l| )<- 1 IMS li i. I "i. S '.\KlC*d II U ti i : i|»H u - IC lu« I'UitL'i^ 
•CilCfMI'T'. ( '{ J!."' :•>.(! A) il-.i'UH !l-!l>r Ah.nl PtllK '^t»| pi 
■•iylirt* £• r in l>-> IfcTi^j l.-i t^lif nOlii!^! tli.iii I' .n: 
i-Hit Vn; ;jiO« ^ !ii :ii;i:in." > : iv^ vhnK HfL^v !ii*;»l nl n tiMiliin;; 



iv. llv A -I K'lii.'iLicitt t Viil 1 1': i : i : p. f 

Ihi' |M'|ni«m ;vh< ■ lii /t '.ns Hi'' 1 

l.in.iM-v. ill ^-"T fisrrlu'." ili.ii'i rre 
•j . t . . . , . ~ 

S£iUi;:=sSiH£ffc!tIi r :j: ' a: !•• v. In « immiv;.:"! \ iiiyhlv 




Tij« w:itA'i\\a is - TA?'"s. cl»..i! .v ill* f. .m-« ■ Ivilivvnn. 

t --.c-rrninr a l.it>.'i.:i -i v *.u-|f<tln»v 

uLttfcni >niin:i!*i m^m 'i n.nlr. w. \ " ■.iv 1 

uiSjIi L.it «- Ci y. L:Ji. \'':i n 
iiitjii'-.ii iirni \t i iv/*: i t * | - - _ ■■•■i*ijh.*; Lwihiv ji ■ 
1 rjt!t|u:n It is in I huir^in.i i j.ik*. ( aW 'an ii.!. ii hiniit'.M' i ' - 
.stri'.nj. 1 '*n:?,itH-( ; 1 1 •=» inini * >l i-- ini!-.^! *.»i|.MjfjH fo k«.«:|. 5 

♦ » |i > i | -iTl ir-i it '.^::ikni;: 

If .."*-nir«l if Ituiil if; t«i- l.i:' iiil is [htii.: 1 C> d\c 

l-i ir vv;i i . j.T.Tffl Ii: liikl ':mI fl*i« was f.iirly uiiiij i«" hi [lie 

r il.isli;.." s.r. i Am. !if . fl.S 




PACE 9/12 • RCVD AT 10/14/2009 3:33:53 PM [Eastern Daylight Time] ■ SVR:USPTO-EFXRF-5/2 ■ DNlS:2738300 * CSID:612-455-3801 • DURATION <mn(vss):11-04 



14/10/2009 14:28 



612-455-3801 



HSML 



Page 10/12 



technology feature 



Richard Archer, chief executive of The 
Automation Partnership in Royston, UK a 
company that mates automated equipment 
for screening. "You can't say that automated 
high- throughput screening doesn't work, 
because nobody is doing it yet* 

But all now agree that for screening, 
quality is more important than quantity. 
Throughout the industry the emphasis is 
shifting — from screening the greatest 
number of compounds as quickly as 
possible, to making sure that high-quality 
compounds are going into robust and 
reproducible assays, and to understanding 
potential targets better (see "Getting to 
know the family" below). 

Getting organized 

The basic workhorse of screening is the 
micro tltre plate, and a number of 
companies have developed robust, 
automated screening platforms based on 
this format. Initially, the plates featured 
96 wells, which allowed the same number 
of different molecules to be screened for a 
given activity. More recently, the 
miniaturization of the simpler types of 
assay has seen the 384-wefl plate become 
standard, leaving those with 96 wells to be 
used In more complicated assays. 

Plates with an even higher capacity 
(1,536 and even 3.456 wells) are used more 
rarely because the problems associated with 
handling minute volumes can add 
significantly to the cost of the assay (see 




Portable screening: Amersham's 
LEADs eeker 

"How small should you go?" page 457). 
Amersham Biosciences, an equipment 
manufacturer based m Piscataway, New 
Jersey, is one of several companies 
producing the new generation of robust 
screening platforms. Its LEADseeker, for 
example, Is designed for decentralized 
primary screening. It uses imaging 
technology based an a charge-coupled 
device that detects fluorescence and 
luminescence, and allows a whole 96-, 384- 
or 1,536-weU plate to be read at a time. 

Amersham sees the LEADseeker as a 
step on from earlier technologies based on 
tracking radiolabelled samples, such as 
scintillation proximity assays. Indeed, a 



general feature of the new generation of 
equipment is that it uses fluorescence- 
based assays. These have high signal-ro- 
nolse ratios, and therefore offer higher- 
quality data compared with radioactivity- 
based assays — so much so that in many 
cases signal detection is so clear there is no 
need to do replicate wells. 

But supplying the equipment is just one 
part of the equation. Manufacturers also 
recognize that organizing the high- 
throughput laboratory's workflow Is 
equally important (see "Automating the 
screening process", page 453). "{Different 
companies want different things," says 
Mike Evans, vice-president for bloassays at 
Amersham. "Some want "turnkey 
solutions', whereas others want to mix and 
match with piecemeal technology." 

Making products tailored to an 
individual user's requirements Is also 
becoming a common theme among 
providers of software and bioinformatics 
solutions for screening. Here, the main cry 
from the Industry Is for data-handling 
packages that conform to common 
standards so that they can be Interfaced 
with existing systems. "In the past software 
companies were sometimes guilty of trying 
to impose their own standards on the 
Industry," says Scott Kahn, a senior vice- 
president at Accelrys, a software 
manufacturer in San Diego, California. 

Accelrys is one of several companies 
that favour the development of generally 
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recognized external, non-proprietary 
standards. The company uses Microsoft 
standards, as does its main competitor. 
Spotflre in Somervtile, Massachusetts. This 
offers the end-user additional benefits. 
"The fact that both companies are 
developing to a common standard means 
that although they're competing head -to- 
head, users can integrate their products 
however they wish * says Kahn. 

The shape of things to come 

Libraries of small- molecule compounds 
are the raw material that goes into the 
primary screens. Although there is general 
agreement about how assay platforms 
should be developing, there seems to be 
little consensus about the shape of die 
ideal compound library. Opinions vary on 
how big a library should be , and how 
companies should design, store and 
handle its contents. 

One idea that is exciting interest is to 
profile and Alter compounds for drug-like 
properties such as solubility and 
lipophifidty before they ever get Into the 
library. This should give medicinal 
chemists an easier time by ensuring that 
lead compounds need less refinement to 
turn them into drugs. 

Companies such as Argenta Discovery, 
a medicinal chemistry design and 
screening company based In Harlow. UK. 
are now screening compounds for a range 
of drug-like behaviours before they enter 



the company's libraries. Chris Newton, 
chief scientific officer at Argenta, describes 
the profiling as "multi-parametric 
optimization . 

Early whittling away of compounds 
with undesirable properties can also be 
done by computer, and in sJlko screening 
for 'drug-likeness* is a central component 
of the 'virtual-screening' strategies of 
companies such as Argenta, De Novo 
Pharmaceuticals In Cambridge, UK, and 
Vertex Pharmaceuticals in Cambridge, 
Massachusetts. "VVfe're trying to encode the 
common sense of medicinal chemists into 
the computer,* says Mark Namchuk. head 
of high-throughput screening at Vertex. 
The company uses a proprietary program 
called RE OS (rapid elimination of swill) to 
eliminate rum-drug-like molecules before 
compounds make it through to the 
primary screen. 

It is too early to judge the success of 
virtual-screening programmes, but two 
independent teams of researchers, from 
Merck laboratories in Rahway, New Jersey, 
and from Brian Shoichets group at 
Northwestern University, have shown 
structure-based computational docking 
used as a filter can hugely enrich the hit 
rate compared with random screening. 

Compounds on display 

One area of chemical screening where the 
drive towards automation has been 
somewhat weak h compound handling. 




Namchuk: 
screens are 
experiments 



The preparation of 
microti tre plates — 
placing the various 
compounds into their 
appropriate wells ready 
for screening — is still 
relatively slow. 
Craftlnity 
Pharmaceuticals, a 
drug-discovery 
company based in 
Heidelberg, Germany, 
has come up with an 
alternative strategy. It 
sprays 10,000 compounds as spots onto a 
'chip* and their affinity for a target protein 
can be read simultaneously by an Imager 
based on the surface plasmon resonance 
method developed by equipment 
manufacturer Biacore in Uppsala, 
Sweden (see "Fragmenting the problem", 
page 459). 

Gramnitys early rrdcroarrays were made 
up of binary combinations of monomers 
using amide coupling, as these are easy to 
make and can rapidly generate a large library 
of compounds. The company now has a 
more diverse library of 70.000 compounds 
presented on microarrays. These can be 
screened against a protein target In a day, 
requiring just 5 mg of protein. 

This una oar ray platform generates a 
relatively high number of hits, but many 
of them will be for compounds with 
similar structures, because the screen 
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technology feature 



picks up the activities of the monomer 
building blocks as well as the binary 
combinations. 

High-content screening 

The amount of information that can be 
gleaned from a screen can be Increased by 
using cell-based systems. Screens such as 
those offered by Amersham Biosciences, 
Evotec OAI in Hamburg. Germany, and 
Vertex Pharmaceuticals in San Diego 
California, allow complex biological data on 
lead-compound behaviour to be collected. 

"Although the industry has been doing 
in vitro assays for a long time, there is a 
big increase in complexity when you start 
thinking about using whole cells," says 
John Anson, vice-president of systems 
development at Amersharn. For instance, 
instead of just measuring the binding of a 
ligand to a receptor tn vitro, you might 
now need to track the movement of a 
labelled molecule from the cytoplasm to 
the nucleus. Researchers are also beginning 
to measure more than one event at a time, 
for instance by using two different reporter 
molecules, and this is adding to the 
complexity. 

The increased intricacy of assay systems 
is changing perceptions of the screening 
process. "The ability to track the 
Internalization or translocation of a 
cellular component allows you to think 
more deeply about what you want to get 
out of a screen." says Paul Negulescu. vice- 



president of discovery biology at Vertex. 

Although most researchers would 
admit that a degree of serendipity 
operates in screening for hits and leads, 
most screens are hypothesis-driven, using 
assays designed to test the effects of 
compounds on a particular protein target. 
But CombinatoRx, a two-year-old 
company based in Cambridge. 
Massachusetts, has taken a very 
different approach. It screens binary 
combinations of existing drugs to 
see whether drugs that have known 
effects when acting singly might 
have different, unexpected, effects 
when used in combination. 

Double value 

Most drugs do not in feet, target 
single proteins, explains the ~ 
company's chief executive, Alexis Borisy. 
Instead they Interact with a number of 
targets at a variety of potencies. 
"Recognizing the inherent complexity of 
biological systems, we want drugs that 
will interact with multiple points In a 
pathway, rather than the 'sledgehammer' 
strategy of affecting just one key protein," 
he says, reversing the usual mantra that 
drugs should be as selective as possible. 

The data generated by CombinatoRx s 
screens are built into 'Interaction spaces' 
to illustrate the dose-response 
relationship of the two drugs in 
combination. At present, the company has 





Alex Borisy: Combine toRx's 
binary screens pfek up 
complexity. 



a screening library of 12.5 million binary 
combinations. And because all these 
molecules have already been approved by 
the US Food and Drug Administration, 
and are mostly off-patent, it should be 
passible rapidly to develop any hits for 
further testing. CombinatoRx plans to start 
clinical trials on its first sets of binary 
combinations later this year. 

For all these new approaches to 
screening, the number of new compounds 
entering clinical triah in the corning years 
will be the ultimate measure of their 
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